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1, Michel Comar, of 8, rue Saint-Quwitinj 
Casablanca^ (Morocco), a Fr^ch dtizea, do 
herd)y deckie the invention, for wWch I pray 
tiiat a patent may be granted to me, and the 

S mediod by \^ch it is to be performed, to 
be patttcularly described in and by die follow- 
ing statement: — 

In my cq)endmg British Patenc Applica- 
tion No. 4722/52 (Serial No. 733617) I have 

10 described and claimed a process for the sep- 
aration of mixtures of substances which is 
applicable for example to the purification of 
organic substances and which consists in intro- 
ducing this substance witlx its impurities, or 

15 this mixture of substances, imder the proper 
physical conditions temperature etc.) 

ensuring tMs separation, into a two-phase 
liquid system which itself is obtained by put- 
ting together two liquids which are misdblfl 

20 v^ddi each other and a soHd which is soluble 
in one of them and insoluble in die other, 
or into one phase of this sysPtem, which is 
subsequendy pdaced m contact with the other 
phase. 

25 The present invention has for an object to 
provide a relatively convenient method by 
which the constituents of the two-phase sys- 
tem can be quali-tativdy and quantitively de- 
termined in practice, a subsidiary object being 

30 to determine more precisely the useful range 
of application of diis process. 

For this purpose die above general data 
wiU be illustrated by various examples of frac- 
tionation of sulmances having dmilar physi* 

35 cal, chemical or physico-diemical duaracteris- 
tics, (these examples having been chosen from 
widely diverse branches of chamstiy and 
more particularly amongst diose concerning 
the sq}aration of sulstsances which are water- 

40 soluble either by nature or by virtue of die 
condidons in which diey are^ diese subsitances 
being present either in die state of substances 
already purified or pure or in die form of raw 
material from which the first fractionations 

45 are to be carried out 

For each of diese examples diere will first 
\Pnce Js. 6d.l 



be formulated die general (overall) compo^- 
don of die selected artificial dmmiscibiility 
system so arranged as to obtain <^timum equi- 
lUwium between the two phases, diis optimum 
being corafiimed by icesais in the comrse of 
which any volume of one phase is placed to- 
gether vwth any desired volume of the odier 
phase without altwation of the relative 
volumes after agitation and settling. In all 
these examples t&e relation between parts m 
weight and in volume wiH he diat of grams 
and cubic centimetres. 

In* order to obtain' such a system of immisc- 
ible phases (this immisdbility being the fea- 
ture which such a system must possess for 
counter-current operadon), die present invoi- 
tion provides a method of obtaining a miilti- 
phase liquid system of artifidal immisdbility 
the phases of iNhifAi are suitable for use as 
selective solvents in .the separations of sub- 
stance, comprising selecting a solid, a dais- 
solving liqxiid in which said solid is soluble, 
one or more non-dissolving liquids which 
are miscible widi said dissolving liquid b'W 
not miscible with each other, and in whidi 
said sdid is insoluble, and a standard (relation 
of phase quantities, preparing a plurality of 
solutions of different proportions of said solid 
in said dissolving liquid, addmg to each said 
solution so mix^ of said one or more non- 
dissolvjng liquids as to produce where pos- 
sible a prehminary multiphase system in 
which the quantities <rf die phases have said 
standard relation, and prq>armg- said multi- 
phase liquid system by mixing said dissolving 
liquid, said one or more non-dissolving liquids, 
and said solid in zeladve proportions which at 
least approximately correspond to the mean 
value of didr relative proportions in each said 
preliminary muM-phase system in whidi no 
crystallisation of die sdid and no chemical 
reactions between die constituoits have been 
observed. 

Similarly one repeats die same operations, 
utilising mixtures with inversely increasing 
and decreasing proportions of the two liquids, 
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while introduchg into these various mixtures 
a concentrated solution of «the solidj until one 
obtains, as above, equality of iht phases for 
each of these mbcmres. 

5 By calculating once more a mean value 
amongst the various results, one obtains 
finally a oew proportion between the three 
constiituents of ithe artificial immiscibility sys- 
tem. One establishes then the mean value of 

10 the first and second relation end obtains a 
formula which in most cases will satisfy the 
tests of immiscibility. 

All that has been said up to now is ob- 
viously only true when these operations^ are 

15 carried out inside the two limits of possibility, 
namely beginning with a maximum concentra- 
tion of solid not leading to crystallisation of 
the latter by the addition of <the non-dissolving 
liquid, and on the other hand to a minimum 

20 concentration of solid in which the equality of 
phases, here required as itests, is no longer 
obtainable. This definition of the two limits 
is essential 
It has been.' found that one obtains maxi- 

25 mum precision if one first determines with 
maximum precision these /two extreme limits. 
Naturally, it is desirable to multiply the num- 
ber of measurements betweoi these two limits, 
but it remams possible to cany out the analy- 



sis described by knowing that the optimum 
is already approximately defined by the test 
baif-\vay between these two limits. 

The following table, which is set up for the 
case of the system isopropyl alcohol— water- 
sodium sulphate, records the results obtained 
in these two series of operations jand the two 
primary mean values from which the opti- 
mum means value is drawn. 

In these tables it will be noted that those 
equilibria at which crystallisation of the solid 
takes place must not be retained; when crys- 
tallisation no longer takes place, one enters in- 
to tiie real possibilities of an artificial-immisd- 
biMty j^stem; similarly on the other hand pro- 
gressive addition of the liquid which dissolves 
the solid, and whidi is miscible widi ithe other 
liquid, wll lead eventually to the impossi- 
bility of obtaining equality of the phases 
which is assumed to be the chosen t^e of 
equilibrium. 

Example A. 
System sodium sulphate— water— isopro- 
panol at 35** C 
Concentrated solution: 

Na,SO, 34.10 g ^iqo cm» at 35" C 
Water 91 cm' 



30 



35 



40 



45 



50 



55 



Solution of 
SO.Na^ 



9.5 
9 

8.5 
8 

7.5 
7 

6.5 
6 
'5.5 
5. 
4.5 



Table I. 



Table IT. 



Water 


Isopropanol ; 


1 Isopropanol 


Water 


0 


Crystals 


0 


'i 


0.5 


-5.90 


8.5 


1.5 


1 


5.60 


8 


2 


1.5 


5.80 


7.5 


2S 


2 


5.50 


7 


3 


2.5 


520 


6.5 


3.5 


3 


4.90 


6 


4 


3.5 


4.70 


5.5 


4.5 


4 


4.40 


5 


5 


4.5 


430 


4,5 


5.5 


5. 


4.10 


4 


6 


5.5 


3.80 






6.§ 


Impossible 







77 



33 



5420 Totals 62.5 



37.5 



Solution of 
SO^Na^ 



Crystals 
1320 
12.00 
10.80 

9.70 

9 

8 

7 

6 

5 

4 

Impossible 



84.70 



60 



Constituents, the value for water bemg re- 
duced to unity, and the sulphate in* dry 



S04Na2 Water isopropanol 



Table I 0.255 
Table II 0252 
Mean 02535 ' 



1 0.525 
1- • 0.545 
1 0.535 



Verification by synthesis: by mixing 2.53 g 
65 of SO^Nas, 10 cc of water, and 5.35 cc of 
Isopropanol, one obtains two phases each of 



7,4 cc; if one removes one cc of the upper 
phase and adds to it 5 cc of .the lower phase, 
one will find after agitation and seiding^ that 
the volumes have a proportion 1 : 5. Similarly 
if one removes 5 cc of the upper phase and 
adds to it one cc of the iower phase, one 
finds after agitation and settiemem that the 
volumes are in the proportion 5:1. This 
proves that the two phases are mutually im- 
miscible. 

Under these conditions one ascertains by 
analysis the composition of each of the phases 
and is then able to reconsutufe these phases 
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separately in order to carry out operations 
such as extraction, puriiicaiion etc. 

A very great variety of artificial immisci- 
bility systems can be produced. It has already 
5 been observed that die possibilities of ard-^ 
fidal ummsdbility with water and water- 
misdbie liquids were the greater as die limits 
(oermes). thereto were higher. 
Similarly it ^appears ithat in general the 
10 possibilities of • the immiscibility between 
water and water miscible solvent depended 
to a great extent upon the degree of afimity for 
water of ithe solids soluble -therein. But this 
rule is not absolute, since other considerations 
15 may intervene, for example low degree of 
solubiliity of the solid ia the water misdble 
solvent, etc. 

In the accompanying table marked Example 
B approximately 70 different cases are com- 
20 bined. This table bears witness to the exceed- 
ingly great number of die possibilities of 
attaining artifidal immiscibility. In this table 
the cases in which immiscibility has not been 
obtained are indicated by an " 0," and the 
25 cases in which it has been obtained are 
marked by a " + The cas^ in which die 
constituents enter into chemical reaction' with 
. each other are crossed out. 
^ While the table generally has been estab- 
30 lished at ordinary temperature, in certain 
cases, in which unmiscibniQr occurs only at a 
higher temperature, diis temperature has been 
indicated. 

The selection of a system of artificial 

35 iimmiscibiHty adapted to permit optimum 
separation of two given substances to be in- 
iCroduced into the system can be made cm the 
basis of various considerations, and whQe die 
example which will be givai further bdowj 

40 viz. that of the separaticm of amino acids may 
serve as a guide, the codEcient of sdecdvlty, 
that is to say die ratio of die distribution co-* 
efficients of two given substances in an ard- 
ficial inuniscibilit^^em contemplated as suit- 

45 able cannot foe predicted a pnon^ moreover 
diere eadst unpredictable affinides for sub- 
stances whkh would s^pear to be close to 
each other, while on the other hand substances 
of diaractcts which at a fint glance would 

50 appear more apart, must be subjected to 
system^atic tests in a great number of systems 
before a system is discovered which satisfies 
the requirements of a given object; preferably 
this object relates to die po^ibility of separat- 

55 ing in one operation two substances by try- 
ing to find an respect of one of these a zero 
distribution ooeffident to die benefit of -ie 
upper phase or of the lower phase. When on 
the other hand the substances are extremely 
60 close, one will have to be satisfied with a 
simple coefficient of selectivity whidi however 
in the majority of cases will still be sufficiently 
favourable when the selectivity is of the order 



of one or two (sudi as is for example the case 
b the separation of leucine and isoleucme as 65 
indicaited further below). These selectivity co- 
efficieats have die more practical vali% as the 
distribution coefficient of the two substances 
(X of one of the two sub^ances is approxi- 
mately unity. 70 

It is ithus advisable to catry out a prelimin- 
ary istudy of die distribution coefficients and 
for diis purpose only small quantities of the 
substances to be separated (for example less 
than 21% of the overall two-phase volume sub- 75 
milted to die test) are introduced into die 
various systems taken into condderatioUj in 
order to avoid the risk of the theoretic distri- 
bution coefficients being mccOfied by disturb- 
ing charaaeristics or even constituents of the 80 
substances in the chosen artificial Smiscibility- 
system. Alternatively the equilibrium will have 
to be studied as abovei, keeping count of all 
these constituen;ts, whereupon the distribution 
coefficients can be modified, which will be 8S 
generally necessary m industrial execution. An 
example of the modification which' the sub- 
stance dealt with may produce as regards the 
constitution of an artificial imiscibiliity system 
and thus the distribution coefficient, is the case 90 
of saccharose, introduoed into an equilibrium 
of calcium dioride, water, and acetone. 

In such a system the distribution coefficient 
of saccharose when introduced in die above 
indicated small proportions is zero to die dfa- 95 
advantage of the vpptr phase, a |»:opoxdon 
which may be represented by the coefficient 
O/N. If die quantities of saccharose are in- 
creased, die constctutional equilibrium of the 
system must be reconsidered while the saccha- 100 
rose starts to pass into the upper phase; in the 
ememe case die sacdiarose actually fozms 
widi water and acetoiae an aatificial immisc- 
ibility in which sacdiarose is represented in 
abundant quantity in bodi phases^ in a pro^ 105 
portion ctf appioximateily 1 to 5.4. 

Betvpeen' these propordons of 1 so 5.4 asid 
O/N^^ various equilibria may be obtained 
wherein the 5a<xharose and the calcium 
chloride are preset in various proportions, 110 
and as a result one can obtam the whole r^ige 
of distribution coefficients for the sacdiarose 
between these two extreme values; these 
different proportions of saccharose and 
calcium cMoride must first form the object of 115 
a study of complex artificial immisdbility 
constitution carried out in the manner of 
Table 1, If one bcroduces into these equili- 
bria a rdatively closely related substance^ 
such as ascorbic add, one will find that die 120 
distribution coefficients' of the Matter, 'although 
devdoping in die same sense;, do not by a long 
way reach the differences ol^erved for sacdia- 
rose. This phenomenon is utilised in order to 
modify the selectivity coefficient of the two 125 
substances in a favoioable manner. 



Proportions 



Overall composition of 
iJie system 



Distribution 
coefficients 



Saccharose 
Ascorbic Acid 



Selectivity coefficient 
for 

Saccharose/Ascorbic 
Acid 



^jirrhflT'OSe 


4 


Saccharose 


0.8 




1 


OaCla 


0.2 






Water 


1 








2.3 


oaccnarose 


it 


Saccharose 


0.55 


\jSXA2 


1 

X 




0.725 






Water 


1 








2.06 


Saccharose 


1 


Saccharose 


0.33 


CaCL 


1 


CaQo 


0.33 






Water 


1 






Acetone 


2.24 


Saccharose 


0.5 


Sacdiarose 


0.31 


CaCls 


1 


CaQs 


0.62 






Water 


1 






• Acetone 


2.45 



In the following examples there will be 
formxilated in succession:- 

1. The relations between the three con- 
5 stituents in order to obtain an equilibrium of 

the t^e which shall not be perturbed by the 
substances to be separated and in fact not 
modified when- as mentioned above, these sub- 
stances are introduced in weak quantities, 

10 ithen: . ^ , v 

2. The distribution coeffiaents of the sub- 
stances which are required to be separated, it 
being understood that from the point of view 
of the indicated systems and of the obtained 

15 distribution coefficients the question is not 
necessarily that of desaibing optimum separa- 
tion conditions of the considered substances. 
&AMPLE 1. 
Separation of ferric chloride and of alumi- 
20 nium chloride in solution (acid reaction). 
Witii the following system : — 

NaQ 020 
Water 1 
Acetone 1.53 
25 the following distribution coeffidents were 
obtained at 35''C. 



32 



1 

1.14 



28 



58 



1 

1.36 



1^ 
42 



1 

226 



1.8 



126 



660 



3.6 



1 

183 



for the ferric chloride 19 



for the aluminium cMoride 0 (traces)/N 

E3CAMPLE2 

Fractionation in raw materials or vegetable 30 
and animal extracts: — 

d) Case of the purification of insulin. 

The extraction of pancreas by water mis- 
cible solvemts produces after filtration and 
concentration a mixture formed of wat«^ 35 
soluble substances (salts, organic substances, 
etc. . . . ), pseudo-solutions (proteins, including 
insulin, and related substances), and water-in- 
soluble^ substances more particularly lipides. 

All these substances form amongst them- 40 
selves complex associations resulting in mutual 
solubility iche outcome of which is resistance 
more particularly to the elimination of the 
lipids, while on the other hand the dimina- 
ition of the latter is indispensible in order to 45 
permit the further purification of the insulin 
by separation from the other proteins. 

The combination of a demixing operation 
such as water-acetone-petroleum e^er, and of 
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an artificial immiscibility system, such for 
example as ammonium sulpliate-wa/ter-acetoiie^ 
deads to a three-phase system permitting to 
separate jointly aiul at the same time the pro- 
3 ttdns and the lipides^ ilie form.er distributing 
themselves between (die cennal and lower 
phases. 

The pnndpial constitution of such a system 
is for example as follows: — 
10 (NHJ^SO* 0.3 • 

Waiter 1 
Acetone . 0.9 
Petroleum ether 0.6 
Three phases are formed, each having a 
IS volume approximately 0.86; rthe upper 
phase contains all the lipldesj and in a slightly 
acid medium having a pH between 5 and e> the 
proteins distribute themselves amongst the 
medium md lower phase in proportions of 
20 approximately 5/1. 

t) Case of the purification of substances, 
contained in the diver tissue. 

Very findy ground liver pulp is inuoduced 
into a three-phase system analogous to the 
25 one mentioned above; the upper phase is of 
golden yellow colour and contains in particular 
all the lipides; in the pale green oen>tral phase 
and in tne brown-red opalescent lower phase 
those substances are distributed which after 
30 purification will become ithe purified Uver ex- 
tracts. 

c) Case of vegetable pulp. 

Into a similar three-phase system finely 
ground carrot pulp is introduced (or the wiato 
35 of this pulp is utilised as the aqueous con- 
stituent of (this system). 

One obtains in the upper phase all the 
carotene while all the insoluble residues axe 
found placed between the central and lowesr 
40 phases, (this is also -the case in the two pre- 
ceding cases). 

d) Case of the extraction of chlorophyD 
from deaf pulp. 

The chlorophyll in its toitality into the 

43 t^per phase. 

In idle cases mentioned a ithre&phase system 
offeis very great advantages because the ardfi^ 
dal-immiscibility :^em fixes the water in 
some maimer, ensuring for the demixing 

50 maximum efficiency in one single operation 
without the necessity of preceding the opera- 
tion by concentradcai or following it by the 
usual long exhaustions. Moreover by giving the 
various coaistituents of a starting material each 

55 dts prqper place in one of the phases by reason 
of their respective affinity for the different 
phases, one avoids the usual retaining effects 
which are detrimental to the output and in- 
dustrial economy and due to -die jparasitic 

60 gluey masses of the extractions of biological 
raw materials. Finally the upper phase is no 
longer contaminated by residues of staidng 
materials or distillation residues, since these 
place, themselves between the central and 

0 lower phases. 



Example 3 

Separation of amino adds. 

Due to the fact of their close suiiotural 
relationship and the fact that didr principal 
chemical functions are similar, the amino adds 70 
may serve as la suitable example for the 
separation of closdy zdatesi substance; in 
g^erad nbe ease of such separation depends on 
•the degree of closeness of relationship of the 
amino adds which are .to be separated in a 75 
mixture. 

a) Case of the separation of mo amino adds 
of die same sub-group: acyclic diamino adds 
such as lysine and arginine, which have two 
differences, namely one in respect of a CH^ 80 
group located in the chain connecting the three 
prindpal groups and i±e other in respea ot 

•the replacement of a guanidine group by an 
amino group. 
When using the system g5 

MgilO^ orystal 0.50 

Water 1 

Isopropyl alcohol 0.62 
at BC'C in an ammoniacal medium^ approxi* 
mately N/10, the distribution coeffidents are 90 
as follows: 

Lysiae 1/1.5 

Arginine 1/7.2 

b) Case of the separation of two homologues 
which are only distraguished by a methylene 95 
group, which however is locatejd in the main 
sDiiaure (armature), spacing in practice two 
prindpad carboxyl g^ups; viz; aspartic add 
and glutamic add. 

Using the above mentioned system but al 100 
pH 3.2, die distribution confidents are as 
follows: 

Aspartic add 0/N 
Glutamic add 1/7.2 

c) Qise of a closer relationship : glycocoU 105 
and alanme; in this case the difference of oon< 
stitution relates to a group in a sid? 
chain. 

When using ithe system 

(NHOaSa 0.33 110 

Water l 

Edianol 0.57 
at 40 *C. and at pH 6.8, die distribution co- 
effidents are 

GlycocoU 1/3.8 ' I15 ' 

Alanine 1/1.8 

d) Case of an extremely close relationship; 
isomery relating to a structural detail of a 
lateral chain: leucine and isoleudne. 

When using the system 12O 

Na^COa 0250 

Water 1 

l5(^ropyl alcohol 0.561 
at 35° C: and in a constitutionally alkaline 
medium, the distribution coeffidents axe as 125 
follows: — 

Leucine 3.9/1 

Isoleucine 1.45/1 

e) By -the following example it may more- 
over be shown by way of general indioataons J30 



that in the majority of the hitherto studied 
cases the distribution coefficients vary pro- 
gressivdy along the whole of a given chemicaJ 
series. Thus in a balanced system constituted 
5 by KCl (024), water (1), and isopropanol 
(0.91) »the following distribution coefficients 
have been found at 45"C: 

GlycocoU 1/77 
Alanine 1/20 
10 Valine 1/4.6 

Isoeucine 1/2 
Leucine 1/1.7 
Example 4 
Sej)aration of two alkaloids of a similai 
15 isoquinoleinic constitution, obtained from a 
starting material (hydiastis extract): ber- 
berine and hydrastine m .the form of their 
sulphates. 
When using rdie system 
20 KQ 0.21 

Water 1 
n-propyl alcohol - 0.89 
at 45 °C. and in a sulphuric medium approxi- 
mately N/10, the distribudon coefficients are: 
25 Berberine su^hate 13/1 

Hydrastine sulphate 4/1 • 
Example 5 
Separaticm of two glucosides from their 
starting substance (aloe): barbaloine and 
30 isobaxbaloine. 

The aloe is inuroduced into the followmg 
system at 35'C., viz: — 

Naa 0.20 
Wiater - • 1 
35 Acetone 1.53 

The aloe dissolves totally (apart from some 
brownish flakes which remain at the surface 
separating the two phases) and becomes dis- 
tributed amongst the two phases each of which 
40 assumes a dark colour but of different shades; 
•the distribution coefficient as as follo^ro: 
Barbaloine approx. 2.7/1 
IsobarbaJoine approx. 1/1 
Example 6 

45 Extraction of a hormone: adrenalin from 
an extract of suprarenal glands. 

The liquid obtained by maceration of 
suprarenal glands with water and water- 
miscible solvent in an acid medium is filtered 
50 and concentrated, -the concentrate is intro- 
duced into the foUowiag system: — 
MgSO^ 0.50 
Water 1 
Isopropyl alcohol 0.62 
55 the distribution coefficient at 30" C. and pH 
5.8 is 1/2.5. 

Example 7 
Vitamins Bl and B2 
Using the system 
60 MgSOi water-isopropyl alcohol as above at 
30" C and pH 3.8j the distribution coefficients 
are as follows: — 

for Vitamin Bl 1/1.4 
for Vitamin B2 N/0 (traces) 
65 While it is generally preferred to use the 



method as hereinabove described for prepar- 
ing the two phase system of ardficial-immis- 
dbiiity, it will be appreciated that in the 
various separation methods herein described 
any two-phase system constituted by a solid, 70 
a dissolvent liquid in which the solid is 
soluble, and a non-dissolvent liquid in which 
the solid is insoluble can be used, provided 
its phases have been found to be immiscible 
with each other in the sense of not changing 75 
tlieir relative quantities when added ito ea^ 
o±er in different proportions and allowed to 
setde.. 
What I claim is: — 

1. A method of obtaining a multi-phase 80 
liquid system of aruficial immiscibility the 
phases of which are suitable for use as selective 
solvents in the separation of substances, com- 
prising seleaing a solid, a dissolving liquid in 
which said solid is soluble, one or more non- 85 
dissolving liquids which are miscible with said 
dissolving liquid but not miscible with each 
other, and in which said solid is insoluble, and 

a standard reladon of phase quantities, pre- 
paring a plurality of solutions of different pro- 90 
porUOTS of said solid in said dissolving liquid, 
adding to -each said soludon so much of said 
one or more non-dissolving liquids as to pro- 
duce where possible a preliminary multi-phase 
system in which the quantities of the phases 95 
have said standard relation, and preparing sai3 
multi-phase liquid system by mixmg said dis- 
solving liquid, said one or more non-dissolving 
liqiuds, and said solid in relative proportions 
which at least approximately correspond to 100 
the mean value of their relative proportions in 
. each said preliminary multi-phase system in 
which no crystallisation of the solid and no 
chemical reactions between the constituents 
have been observed. 105 

2. A metfiod as claimed in Ckim 1, for 
obtaining a two-^phase system, in which one 
nonrdissolving liquid only is utilised, 

3. A method as claimed in Qaim 2, in. 
which a plurality of mixtures of the dissolving no 
liquid and the non-dissolving liquid is fost 
prepared, the solid being added to each of said 
plurality of mixtures ito produce a preliminary 
two-phase system. 

4. A method as claimed in Claim 2 or 3, 115 
comprising the steps of determining ithe mean 
value of the relative proportions of the dis- 
solving Jiquid, the solid and the non-dissolving 
liquid in a preliminary two-phase systan m 
which no crystallisation of the solid is 120 
observed, preparing a plurality of mixtures of 
said dissolving liquid with different propor- 
tions of said non-dissolving liquid, adding to 
each said mixture so much of said solid as to 
produce where possible a second preliminary 125 
•two-phase system in which the quantities of 

the two-phases have said standard relation, 
determining a second mean value of the rela- 
tive proportions of the dissolving liquid, tBe 
solid and the non-dissolving liquid in each 130 
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second preliminary two-phase system in which 
no crystallisation of the solid is observed, and 
prq)aring said two-phase liquid system by 
mixing said dissolving liquid, said non-dis- 
5 solving liquid, and said solid in relative pro- 
portions which at least approximately corres- 
pond to the arithmetic mean of said first and 
second mean' values. 

5. A method as claimed in Claun 2, 3 or 4, 
10 in which at least one phase of die resultant 

two-phase liquid system is analjrsed and^ on 
the basis of said analysis, a liquid for use as a 
phase in such system is prepared. 

6. A method as claimed in any one of 
IS Claims 1 to 4, ini which said predeternoined 

. standard is equality of the phases. 

7. A method as claimed in any one of 
Claims 2 ito 6 for obtaining a two-phase liquid 
system^ constituted by water, acetone, and 

20 sodium diloride, for ±e separation of ferric 
diloride and aluminium chloride. 

8. A method as claimed m Claim 7 for 
obtsuning a owo-phase liquid system for the 
separation of barbaloine and isobarbaloine 

25 from aloe. 

9. A method as claimed in Claim 1 for 
obtaining a >three-phase liquid system, con- 
stituted by water, acetone, petroleum ether 
and ammonium sulphate, the phases of which 

30 are suitable whereby insulin may be ex- 
tracted from pancreas extract. 

10. A method as claimed in Qaim 10 for 
obtaining a dtree-phase system for the purifi- 
cation of substances contained in liver dssue. 

35 11. A method as claimed in Qaim 10 for 
obtaining a three-phase system for the ex- 
tracticm of carotene from carrot pulp. 

12. A method as claimed in Qaim 10 for 
obtaining a three-phase system for die ex- 

40 traction of chlorophyll from leaf pulp. 

13. A method as claimed in any one of 
Claims 2 to 6, for obtaining a two-phase liquid 
system constituted by water, isopropyl alcohol 



and magnesium sulphate for the separation of 
lysine and arginine. 45 

14. A mediod as clauned in Claim 14 for 
obtaining a two-phase liquid system for the 
separation of aspartic acid and glutamic acid. 

15. A method as claimed in any one of 
Claims 2 to 6 for obtaining a (two-phase liquid 50 
system constituted by water, ethanol, and 
ammonium sulphate for the separation of 
glyoocoU and alanine. 

16. A method as claimed in any one of 
Claims 2 to 6 for obtaining a 4wo-phase liquid 55 
system constituted by wacer, isopropanoH and 
sodium carbonate for "die separation of leucine 
and isoleudne. 

17. A me±od as claimed in any one of 
Qaims 2 to 6 for obtaining a two-phase liquid 60 
system constituted by waiter, isopropanol and 
potassium chloride for the successive separa- 
don of glycocoll, alanine, valine, leucine and 
isoleudne. 

18. A method as daimed in any one of 65 
Qaims 2 to 6 for obtaining a two^phase liquid 
system constituted by water, n-propyl alcohol 
and potassium chloride for die succ^sive 
separation of berberme and hydrasdne in the 
form of thdr sulphaices. 70 

19. A method as claimed in any one of 
Claims 2 to 6 for obtaming a two-phase liquid 
system constituted by water, isopropanol and 
magnesium sulphate, for die exitraction of 
adrenaline from an extract of suprarenal .75 
glands. 

20. A method as claimed in Claim 20 for 
obtaining a two-phase liquid system for the 
sq)aration of Vitamin Bl and Vitamin B2. 

21. The various methods for the separation 80 
of substances, substantially as describ^ in the 
examples given. 
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